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ombined bronchial sleeve resection and repair of partial anomalous
ulmonary venous returneler, MD, and David R. Jones, MD, Charlottesville, Vaulmonary sleeve resection for benign and malignant
mors of the proximal lobar bronchi preserves pulmon
function and avoids performance of a pneumonectom
Partial anomalous pulmonary venous return (PAPVR)
n adult is a rare finding that is usually asymptomatic. We 
 case of an obstructing left lower lobe carcinoid tumor com
ith a PAPVR of the left superior pulmonary vein that was
uccessfully managed without the need for pneumonectomy.
linical Summary
45-year-old female nonsmoker presented with a several-month
istory of fatigue, night sweats, fever, and moderate dyspnea.
ultiple antibiotic treatments for left lower lobe pneumonia had
ailed. A chest roentgenogram demonstrated a left hilar mass and
ower lobe collapse. Bronchoscopy demonstrated a 2  2–cm
ass nearly occluding the distal left main stem bronchus and
riginating from the left lower lobe bronchus. Bronchial brushings
nd washings were nondiagnostic, but the mass was highly suspi-
ious for a carcinoid tumor.
Computed tomography demonstrated a normal-appearing left
pper lobe, confirmed the left lower lobe collapse, and identified a
resumed anomalous left superior pulmonary vein draining into
he left brachiocephalic vein (Figure 1). Pulmonary function s
es showed a forced expiratory volume in 1 second of 54% of
redicted value, a forced vital capacity of 55% of predicted value,
nd a ratio of 76% with a normal diffusion capacity. Quantitative
ulmonary perfusion nuclear imaging revealed 4% perfusion to the
eft lung, with 96% to the right lung. Echocardiography failed to
emonstrate any intracardiac shunts.
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Exploratory thoracotomy revealed a normal left upper lobe, a
ormal left inferior pulmonary vein, and a PAPVR of the left
uperior pulmonary vein into the left brachiocephalic vein. A left
ower lobe sleeve resection was performed with mediastinal lymph
ode dissection. Frozen section analysis confirmed the diagnosis of
typical carcinoid tumor with histologically negative bronchial
argins. The left superior pulmonary vein PAPVR was then
anaged by means of administration of systemic heparin, mobi-
ization of the vein, and ligation at its insertion into the brachio-
ephalic vein. The pericardium was opened, and a vascular clamp
as placed across the base of the left atrial appendage. The left
uperior pulmonary vein was then cut to an appropriate length and
nastomosed to the atrial appendage (Figure 2).
After an uneventful recovery, the patient was discharged on
ostoperative day 4. The final pathology revealed a T2 N0 M0
ypical carcinoid tumor with postobstructive pneumonia of the
ower lobe. A follow-up nuclear perfusion study at 3 months
emonstrated enhanced flow to the left upper lobe. The patient has
one well 30 months after the procedure, with follow-up bron-
igure 1. A preoperative computed tomogram identified an anom-
lous superior pulmonary vein (just lateral to the aortic arch and
arked with an arrow ) draining the left upper lobe and emptying
nto the left brachiocephalic vein.hoscopy demonstrating a well-healed bronchial anastomosis.
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APVR is a relatively rare congenital anomaly, with a rep
ncidence of 0.2% to 0.7%.1 Typically, these anomalies presen
uring childhood, are right sided, are associated with atrial s
efects, and are twice as common in male patients.2 However, a
ecent review of chest computed tomograms in adults ident
APVR anomalies more frequently in female patients, more c
only on the left, and infrequently associated with atrial s
efects.3
There have been reports of pulmonary venous anatomic 
nts recognized at the time of thoracic surgical procedures. Kh
nd colleagues4 report what was likely an anomalous left supe
ulmonary vein that required anastomosis to the left atrial app
ge at the time of lung transplantation. Sakurai and associ5
igure 2. The left superior pulmonary vein was divided at its
nsertion into the left brachiocephalic vein, trimmed, and anas-
omosed to the left atrial appendage with a 5-0 Prolene suture.
hown here is the final anastomosis (marked with a white ar-
ow ), with the clamp remaining on the left atrial appendage.eported repair of a right PAPVR, followed by a left pneumonec
The Journal of Thoracicomy 3 weeks later for lung cancer. These reports, combined
ur case, suggest that thoracic surgeons need to consider con
tant pulmonary venous anomalies when planning pulmon
esections.
The surgical alternatives available for this patient inclu
erforming a left pneumonectomy or combining a bronchial sl
esection with concomitant repair of the PAPVR. Although
atient would have tolerated a pneumonectomy based on 
reoperative pulmonary assessment, we chose to spare the u
obe and to hopefully improve her dyspnea by repairing her
o-right shunt. The potential consequences of not correcting 
nomaly could have been substantial. As evidenced by the p
rative pulmonary perfusion study, the bronchial obstruction 
esultant pulmonary vasoconstriction severely limited the pulm
ary blood flow to the left side and thus limited her left-to
hunt. Failure to correct the PAPVR at the time of pulm
esection might have potentially increased the shunt and le
ncreased right ventricular pressures.
To our knowledge, this is first reported case of an ipsil
oncomitant PAPVR repair and bronchial sleeve resection. This
eport highlights the fact that although PAPVR in an adult requir-
ng pulmonary resection is uncommon, the mere presence of such
finding does not mandate performance of a pneumonectomy.
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